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OUR ASTRONOMICAL COLUMN. 

Wolf’s Periodic Comet. —The following ephemeris, due 
to Dr. Berberich, is from one contained in Edinburgh Circular 
No. 21 :— 
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The comet is now a comparatively faint object, but can be 
seen with instruments of moderate aperture. It is in Eridanus, 
and moving slowly towards Orion. It has the same declination 
as Rigel on P'ebruary 9, and passes about 4“ north of this star 
on March 7. 

The Diffraction Effects produced by placing 
Screens in front of Object-Glasses formed the subject 
of a communication by Prof. Pritchard to the Paris Academy 
on December 28. The paper deals with the effects produced 
by meshes of metallic wires on the photographic and visual 
images of stars in the focus of refractors (photographic and ordi¬ 
nary) and reflectors. Numerous screens have been used in the 
investigation, but only the results obtained with three, designated 
by A, B, and C, are described. A was an iron wire screen 
having very nearly square meshes about 09 mm. apart, B a 
bronze one with meshes having an area of about 0-225 square 
111m., and C one having circular holes about 2-3 mm. diameter 
in it. Photometric observations of the intensities of the visual 
images of a bright star with and without A gave the relation 
1/3 '636 which, expressed in units of stellar magnitude of the 
ordinary scale, corresponds to an absorption by the screen of 
1'40 magnitude. The same screen placed in front of a photo¬ 
graphic telescope reduced stars of the ninth to the eleventh 
magnitude. There was thus a variation of f of a magnitude in 
the effect produced by the same screen on the visual and photo¬ 
graphic images of the same star. B intercepted light equivalent 
to 2’4 magnitude in the case of the observing telescope, and 2'8 
magnitude in the case of the photographic one. C gave the 
values 1 '44 and I ’83 magnitudes respectively. In all cases, 
therefore, the absorption of light was greater for the photographic 
than for the visual image. This is most probably due to the 
different treatment of the lenses by the optician in correcting 
them for photographic or visual work. Using the same 
screens in connection with reflectors, the intensities of the visual 
and photographic images were found to be the same, and the 
quotient of the intensity without a screen into the intensity with 
a screen was very nearly equal to the square of the portion of 
the screen traversed by the light. 

Refractive Power of Cometary Matter.— Mr. Bar¬ 
nard communicates a paper to the Astronomische Nachrichten, 
No. 3072, on observations made of the difference of declination 
of 21 Asterope and 22 Asterope at the passage of Wolf’s comet, 
1891 September 3, through the Pleiades. As the opportunity 
afforded a good test to determine the refractive power of 
cometary matter, he, together with Mr. Burnham, instituted 
a series of measures of the declination of these stars before, 
during, and after, the transit of the comet over Asterope. Mr. 
Burnham’s observations were made with the filar micrometer of 
the 36-inch equatorial, while Mr. Barnard used that of the 
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12-inch. The results obtained by-the former indicated a smal 1 
change, so small indeed that Mr. Barnard with his instrument 
could not detect any variation, or at any rate any difference of 
reading that would not be masked in the errors of observation. 
Mr. Burnham’s measures are shown in the form of a curve, a 
vertical line corresponding to the time of nearest approach of the 
nucleus to Asterope, while a horizontal one indicates the mean 
AS. The dots representing the observations gradually increase 
their declination, and then more quickly decrease, rising again 
only when the comet has transited the star. The results are 
most interesting, and the following is a short extract from the 
table. The time of nearest approach of the star and the nucleus 
occurred at 2h. 8*7m. sidereal time. 
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und Erde. —The December 

number of 


“ monthly ” contains an interesting article by Dr. W. Zenker 
on “ The Heating of the Earth’s Surface by the Sun.” That on 
“ The Great Ice Age,” by Prof. Dr. Albrecht Penck, begun in 
the November number, is here completed. 

“Washington Observations, 1886.”—This volume, just 
issued, contains the results of all the observations made during 
the year 1886 at the United States Naval Observatory, under 
the superintendence of Commander A. D. Brown, U.S.N. 
Under the heading of “ The Transit Circle ” and “The Meri¬ 
dian Transit Instrument,” are given descriptions of the instru¬ 
ments, catalogues of miscellaneous ‘stars observed, constants 
used in reductions, adopted corrections, clock rates and cor¬ 
rections, positions and semi-diameters of sun, moon, and 
planets, and many other details. Under “Observations and 
Results” are tabulated all the results obtained by the use of 
the transit circle, meridian circle, the equatorials of 26 and 9'6 
inch aperture, &c. The magnetic observations made during 
the years 1888 and 1889 at the same Observatory by Ensign 
J. A. HoogewerfF, U.S.N., under the superintendence of 
Captain F. V. McNair, U. S. N., are also given, including both 
tabular statements and fourteen large plates. 


MOLECULAR WEIGHT OF GADOLINIA. 

N Bihang till K. Svenska Vet.-Ahad. Handlingar, Band 17, 
Afd. ii., No. I, Prof. A, E. Nordenskiold returns to a subject 
which will always have a peculiarly fascinating interest for 
chemists. In spite of the vast amount of time and labour which 
has been expended upon the investigation of the rare earths 
contained in such minerals as gadolinite and samarskite, the 
mystery involved in the peculiar nature and reciprocal relations 
of these bodies is still far from having been solved. 

It was in 1794 that Gadolin first examined the mineral gado¬ 
linite. Since that time the exceedingly complex nature of the 
new earth which he discovered has been continually demon¬ 
strated. Every fresh investigation seemed to result in the 
announcement of the discovery of a new element. The task of 
separating these different earths, which are so closely allied in 
their chemical properties, was exceedingly difficult and tedious. 
Mosander was one of the first to make use of the process of 
fractional precipitation, which, combined with spectroscopic 
methods, has in the hands of such scientific men as Delafontaine, 
Marignac, Lecoq de Boisbaudran, and Crookes, led to such 
interesting results. The investigations of Crookes on these rare 
earths resulted in the famous lecture on the “Genesis of the 
Elements,” delivered before the Royal Institution in 1887. 

The mention of this remarkable lecture brings us to the 
subject of the present paper, for one of the arguments employed 
by Crookes was that we had proof of the existence in nature of 
a mixture of isomorphous bodies, always associated together, 
and presenting a molecular weight so constant that they almost 
constitute a single body. That statement was made by giving 
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importance (an exaggerated importance according to Marignae’s 
criticism) to an interesting observation made by Prof. Nordens- 
kiold, who had announced (Comptes rendus, ciii. (1886), 795) 
the fact that the crude mixture of yttria earths, as precipitated 
from different minerals, although really a compound body, has 
nevertheless always a constant molecular weight, whatever may 
be the mineral from which it is extracted. To this mixture of 
earths, which thus behaves like an element, Prof. Nordenskiold 
gave the name gadolinia, or oxide of gadolinium. In a 
subsequent paper ( Ofversigt af Vetenskaps-Akademiens For - 
handlingar , 1887, No. 7) in answer to the criticisms of 
Marignae and Rammelsberg, he showed that although the 
molecular weights for the individual earths which make up 
gadolinia vary between 136 and 394, yet the molecular weight 
for the mixture as a whole, obtained from a number of different 
minerals from various localities, only varied from 258 to 271. 

The work of which an account is given in the paper now 
before us was undertaken in order to discover whether the 
above slight differences were only dependent on variations in 
the experimental methods. The author has not attempted to 
make any separation of the individual earths, but has confined 
himself to further determinations of the molecular weight of the 
group as a whole. The result of fifty-four determinations made 
upon such minerals as gadolinite, orthite, samarskite, monazite, 
&c., from various localities was to show that gadolinia from 
widely different sources has a molecular weight ranging from 
247'9 to 275*8. The gadolinia used in these determinations 
was obtained by first separating the cerium metals by precipita¬ 
tion with potassium sulphate, precipitating the filtrate with 
ammonia, dissolving this precipitate, and reprecipitating with 
oxalic acid. Care was taken to avoid any fractionation which 
might occur, but any fear on this account was discounted by the 
unexpected discovery made during the course of the work that any 
gadolinia fractioned out (e.g. thrown down with the cerium oxides 
in the K2SO4 precipitate) had a molecular weight differing only 
very slightly from that of the rest of the earth. 

The criticism which the author next applies to eighty-one 
molecular weight determinations made by Blomstrand, Engstrom, 
Rammelsberg, and others, leads to the rejection of forty, either 
owing to the small amount or to the impurity of the material 
used. The numbers in the case of the forty-one determinations 
retained fall within the limits obtained by the author. 

Now, the molecular weights of the twelve earths which are at 
present stated to enter into the composition of gadolinia range 
from that of seandia, 136, and yttria, 227, to that of ytterbia, 
394 ; so that the fact that, in spite of this wide divergence in the 
molecular weights of the constituents, the molecular weight of 
gadolinia itself only varies by at most 5*4 per cent, from the 
mean value, 262, is sufficiently startling. Thus no gadolinia has 
yet been found containing exclusively one only of these in¬ 
dividual earths. The author shows, by a review of other minerals 
containing isomorphous groups of elements, how distinct in this 
respect is the behaviour of this group of yttria earths. 

We have seen what use Crookes has made of these curious 
facts. We will conclude, therefore, by giving Marignac’s con¬ 
clusions on the same subject, as contained in his criticism of the 
author’s previous paper. He is of opinion that all that can be 
affirmed is that yttria is always met with in nature mixed with a 
variable number of analogous and isomorphous earths of much 
higher molecular weight , and that it is always the dominating 
element in this mixture. G. T. P. 


SOCIETIES AND ACADEMIES. 

London. 

Physical Society, December 18, 1891. — Prof.W. E. Ayrton, 
F.R.S., President, in the chair.—The President announced 
that it had been found necessary to alter the dates of the meet¬ 
ings to be held after Christmas from those already published to 
the following: January 22, February 12 and 26, March 11 and 
25, April 8, May 13 and 27, June 10 and 24.—A note on inter¬ 
ference with alternating currents was communicated by Mr. M. 
H. Kilgour. Whilst studying Dr. Fleming’s paper on some 
effects of alternate current flow in circuits having capacity and 
self-induction, the author constructed some additional curves. 
He was thereby led to investigate whether the serious rises of 
pressure produced by adding capacity would occur over con¬ 
siderable ranges of capacity, or whether they would only take 
place when the capacity was nearly equal to a particular value. 
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Taking the case of a condenser of capacity C farads, in series 
with a circuit of resistance R ohms, and inductance L henrys, he 
showed that the maximum value of A (the ratio of the pressure 
across the condenser terminals to that across the condenser and 
inductive resistance) is obtained when 


where p — 2 tt times the frequency. The maximum value of A 
produced by this capacity being given by the expression 

A,- . {2) 

Taking R = io, and p = 2tt . 1000, curves plotted from equa¬ 
tions (1) and (2) between C and L, and between A and L had 
been drawn. The CL curve rises to a very sharp peak at 
L = 0-0015, and falls rapidly. That between A and L starts 
horizontal and bends upwards, and approximates to an inclined 
straight line for values of L greater than 0-002 ; when L ~ o'l, 
A = 63. Considering the question of the range of capacity 
with which a given rise of pressure can occur, it was pointed 
out that when the values of L, R, and p are such as to make a 
large rise possible, a rise exceeding a moderate value can only 
be obtained for values of C differing little from that given by 
equation (i). On the other hand, when the circuit is such that 
the maximum rise possible is not large, then a rise exceeding a 
given moderate value can be obtained over a much wider range 
of capacity. Hence the author concludes that the larger the 
possible rise the smaller is the probability of a serious rise 
occurring. The effect of shunting the condenser by a circuit of 
resistance r and inductance l is next dealt with in the paper, 
and the values of C which make A a maximum determined, as 
well as the maximum value L can have. Subsequently the 
author examines whether the practical case of an alternator 
feeding a transformer through a concentric cable may be simpli¬ 
fied without introducing serious error by assuming the capacity 
concentrated at either end of the cable, and concludes that in 
ordinary cases little error will be thus made. In an experiment 
made with a ioo kilowatt alternator, f mile of f J concentric 
cable, and an 18 kilowatt transformer, a rise of \ per cent, was 
found to occur at the terminals of the alternator when the cable was 
connected. Putting on the transformer unloaded or loaded with but 
a dozen 16 candle-power lamps produced little change in. the rise 
of pressure, this in all cases being between o'2 and 0-3 per cent. 
Dr. Sumpner asked whether the conclusions as to the range of 
capacity with which a given rise of pressure was possible, were 
true for small rises such as occur in practice. Cases where the 
maximum possible rise was of the order 63 were not likely to 
occur at ordinary frequencies. The highest rise he had ever 
known was II. He thought the time-constant of the inductive 
coil chosen—viz. of a second—was very large. In circuits 

containing iron it was practically impossible to get such large 
time-constants, for the power spent in the iron increased the 
effective resistance. Referring to the narrow range of capacity 
within which large rises were possible, he pointed out that such 
cases were found in Hertz’s resonators, where the rises were 
immense, but to obtain them the adjustments had to be very 
accurately made. Dr. S. P. Thompson said he regretted that 
Prof. Fleming was not present, for he had recently investigated 
Hertz’s experiments, and had obtained curves very similar to 
those got for the Deptford mains. The curve between A and L 
was very interesting. It was, in fact, a curve between the secant 
of the angle of lag and L, as could be seen from formula (2). 
In practice one would be working on the lower portion, and 
hence the rises would be small. Mr. Kilgour explained that in 
the paper his first object was to show that the product of the 
ange of capacity between which a rise greater than a given 
value would occur and the maximum possible rise was approxi¬ 
mately constant for different circuits. Secondly, he wished to 
prove that the capacity of concentric cables could be assumed to 
be localized at either end without introducing much error in the 
rises of pressure calculated therefrom. Dr. Thompson, speaking 
of nomenclature, regretted that the word inductance should be 
used sometimes for L and at other times for Lp, and thought its 
meaning should be restricted to the latter. Prof. Perry said a 
name was needed for coefficient of self-induction. Resistance_ 
was practically independent of frequency, and “inductance” 
should have no reference to frequency. Dr. Sumpner thought it 
important to have a name for Lp, for that quantity comes into 
calculations most frequently. He would have preferred that 
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